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Dear Chair and Members of the House Judiciary Committee,  
 
 

My name is Christopher Hammond.  I am an MD PhD physician scientist with training in child & 
adolescent psychiatry and addiction medicine with over 10 years of clinical and research experience 
working with children and families impacted by substance use and mental health disorders.  At Johns 
Hopkins, I direct clinical and research programs and an educational initiative focused on prevention and 
early-intervention for substance use and co-occurring mental health disorders in young people.  Much 
of my research focuses on adolescent cannabis use and on the impact of cannabis use during 
adolescence on brain development and health outcomes.  In my clinic, I work directly with youth and 
families that have been impacted by changing marijuana legislation.   

 
I am here today to provide unbiased scientific background and answer questions about the risks 

related to cannabis use and effects of cannabis legislation on health outcomes in young people and 
people with mental health problems as part of an informational testimony related to HB 0032, a bill 
supporting Cannabis Legalization in the State of Maryland.  I feel strongly that this and future cannabis 
legislation should be evidence-informed and that our state legislators should rely on sound empirical 
data to guide their legislative decisions.  Relating this to HB0032, I feel that it is important for the state 
legislators to know the current state of the data on risks for harm related to cannabis use among young 
people and people with mental illnesses and the data on changing perceptions and patterns of 
cannabis use in relation to marijuana legislation.  

 
Current scientific evidence shows that:   

 
▪ Over the past 20 years, in context of expansive state-level marijuana legislation, perceptions 

about cannabis and cannabis use patterns among adolescents and adults throughout the 
U.S. have changed.1,2   
 

▪ Cannabis remains the most commonly used drug by U.S. adolescents and is the main drug 
for which U.S. youth present for substance use treatment.3,4 

 

▪ Adolescent cannabis use is associated with immediate and possibly long-term impairments 
in cognition, worse academic and vocational outcomes, and increased prevalence of 
psychotic, mood, and addictive disorders and suicidal thoughts and behaviors.1,5-9   

 

▪ Odds of having adverse developmental outcomes (across many outcome types) are 
increased in youth who start using cannabis at an earlier age and who engage in 
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persistent/chronic use, high frequency use, and high potency Δ-9-tetrahydrocannabinol 
(THC) cannabis use. 1,10-12  These findings suggest dose-dependent effects. 

 

▪ Legalization of cannabis for recreational purposes has been shown to increase rates of 
cannabis use among young people.13-15 

 

▪ Legalization of cannabis has been shown to increase availability and access to high THC 
potency cannabis products by American youth.16-18  

 

▪ Legalization of cannabis has been shown to increase use of different cannabis products 
(e.g. smoking plant, vaping, dabbing/concentrates, edibles) by American youth.16-18 

 

▪ Legalization of cannabis has been associated with higher rates of motor vehicle crashes 
secondary to cannabis in young people, more accidental overdoses of cannabis by young 
children and pets, and increased emergency department visits and hospitalizations as a 
result of high potency cannabis use leading to psychosis and severe mood/anxiety 
reactions.19-21 

 

▪ Young people and individuals with mental health problems are vulnerable populations that 
are at elevated risk for having adverse health and functional outcomes related to their use of 
cannabis.1,22 

 

▪ Not all cannabis legislation is the same.  In addition to the decision about whether or not to 
vote for cannabis legislation, specific provisions in cannabis legislation may increase or 
decrease the risk for negative population health outcomes.23 

 
 
  This and other scientific evidence should be considered by Maryland legislators when deciding 

how to amend and vote on HB0032.  I very much appreciate the Chair and Committee for giving me the 
opportunity to educate you about the current state of the scientific evidence in this field and would be 
happy to provide additional information and guidance as it relates to HB0032 and other cannabis-
related legislation at your request.   

 
 
Thank you. 
 

 
 
 
 

Christopher Hammond, M.D., Ph.D. 
Director, Co-occurring disorders in Adolescents and Young Adults (CODA),  
Clinical and Research Programs at Johns Hopkins Bayview Medical Center  
Johns Hopkins University School of Medicine 
 
 
 
 
REFERENCES 
 

1. Hammond CJ, Chaney A, Hendrickson B, Sharma S.  Cannabis use among U.S. adolescents in 
the Era of Marijuana Legalization: a review of changing use patterns, comorbidity, and health 
correlates.  International Rev of Psychiatry. 2020; DOI: 10.1080/09540261.2020.1713056 



2. Ammerman, S., Ryan, S., Adelman, W. P., & Abuse, C. o. S. (2015). The impact of marijuana 
policies on youth: clinical, research, and legal update. Pediatrics, 135(3), e769-e785 

3. SAMHSA. (2018). Key substance use and mental health indicators in the United States: Results 
from the 2016 National Survey on Drug Use and Health (HHS Publication No. SMA 17-5044, 
NSDUH Series H-52). . Retrieved from Rockville, MD.  

4. SAMHSA. (2019). Treatment Episode Data Set (TEDS): 2017. Admissions to and Discharges 
from Publicly-Funded Substance Use Treatment. Retrieved from Rockville, MD. 

5. Moore, T. H., Zammit, S., Lingford-Hughes, A., Barnes, T. R., Jones, P. B., Burke, M., & Lewis, 
G. (2007). Cannabis use and risk of psychotic or affective mental health outcomes: a systematic 
review. Lancet, 370(9584), 319-328. doi:10.1016/S0140-6736(07)61162-3 

6. Olfson, M., Wall, M. M., Liu, S. M., & Blanco, C. (2018). Cannabis Use and Risk of Prescription 
Opioid Use Disorder in the United States. Am J Psychiatry, 175(1), 47-53. 

7. Hall, W., & Degenhardt, L. (2008). Cannabis use and the risk of developing a psychotic 
disorder. World psychiatry : official journal of the World Psychiatric Association (WPA), 7(2), 68-
71. 

8. Gobbi, G., Atkin, T., Zytynski, T., Wang, S., Askari, S., Boruff, J., . . . Mayo, N. (2019). 
Association of Cannabis Use in Adolescence and Risk of Depression, Anxiety, and Suicidality in 
Young Adulthood: A Systematic Review and Meta-analysis. JAMA Psychiatry, 76(4), 426-434. 
doi:10.1001/jamapsychiatry.2018.4500 

9. Fergusson, D. M., Boden, J. M., & Horwood, L. J. (2015). Psychosocial sequelae of cannabis 
use and implications for policy: findings from the Christchurch Health and Development Study. 
Soc Psychiatry Psychiatr Epidemiol, 50(9), 1317-1326. doi:10.1007/s00127-015-1070-x 

10. Fergusson, D. M., & Horwood, L. J. (1997). Early onset cannabis use and psychosocial 
adjustment in young adults. Addiction, 92(3), 279-296. 

11. Gruber, S. A., Sagar, K. A., Dahlgren, M. K., Racine, M., & Lukas, S. E. (2012). Age of onset of 
marijuana use and executive function. Psychol Addict Behav, 26(3), 496-506. 
doi:10.1037/a0026269 

12. Hall, W., & Degenhardt, L. (2015). High potency cannabis. BMJ : British Medical Journal, 350, 
h1205. doi:10.1136/bmj.h1205 

13. Cerdá M, Wall M, Feng T, et al. Association of State Recreational Marijuana Laws With 
Adolescent Marijuana Use. JAMA Pediatr. 2017;171(2):142–149. 
doi:10.1001/jamapediatrics.2016.3624 

14. Miller AM, Rosenman R, Cowan BW. Recreational marijuana legalization and college student 
use: Early evidence. SSM Popul Health. 2017 Aug 3;3:649-657. doi: 
10.1016/j.ssmph.2017.08.001. PMID: 29349253; PMCID: PMC5769109. 

15. Kerr DCR, Bae H, Koval AL. Oregon recreational marijuana legalization: Changes in 
undergraduates' marijuana use rates from 2008 to 2016. Psychol Addict Behav. 2018 
Sep;32(6):670-678. doi: 10.1037/adb0000385. Epub 2018 Jul 16. PMID: 30010351. 

16. ElSohly, M. A., Mehmedic, Z., Foster, S., Gon, C., Chandra, S., & Church, J. C. (2016). 

Changes in Cannabis Potency Over the Last 2 Decades (1995-2014): Analysis of Current Data 

in the United States. Biol Psychiatry, 79(7), 613-619. doi:10.1016/j.biopsych.2016.01.004 

17. Borodovsky, J. T., Lee, D. C., Crosier, B. S., Gabrielli, J. L., Sargent, J. D., & Budney, A. J. 
(2017). U.S. cannabis legalization and use of vaping and edible products among youth. Drug 
Alcohol Depend, 177, 299-306. doi:10.1016/j.drugalcdep.2017.02.017 

18. Boyd, C. J., Veliz, P. T., & McCabe, S. E. (2015). Adolescents' Use of Medical Marijuana: A 
Secondary Analysis of Monitoring the Future Data. J Adolesc Health, 57(2), 241-244. 
doi:10.1016/j.jadohealth.2015.04.008 

19. Li, L., et al. (2020). "Analysis of US Teen Driving After Using Marijuana, 2017." JAMA Network 
Open 3(12): e2030473-e2030473. 

20. Hall, K. E., Monte, A. A., Chang, T., Fox, J., Brevik, C., Vigil, D. I., . . . James, K. A. (2018). 
Mental Health-related Emergency Department Visits Associated With Cannabis in Colorado. 
Acad Emerg Med, 25(5), 526-537. doi:10.1111/acem.13393 



21. Hopfer, C. (2014). Implications of marijuana legalization for adolescent substance use. Subst 
Abus, 35(4), 331-335. doi:10.1080/08897077.2014.943386 

22. Lowe, D.J.E., Sasiadek, J.D., Coles, A.S. et al. Cannabis and mental illness: a review. Eur Arch 
Psychiatry Clin Neurosci 269, 107–120 (2019). https://doi.org/10.1007/s00406-018-0970-7 

23. Pacula, R. L., Powell, D., Heaton, P., & Sevigny, E. L. (2015). Assessing the effects of medical 
marijuana laws on marijuana use: the devil is in the details. Journal of policy analysis and 
management : [the journal of the Association for Public Policy Analysis and Management], 
34(1), 7–31. https://doi.org/10.1002/pam.21804 

 
 
Background research and publications from my lab related to cannabis use among young people 
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An overview of some of the recent scientific data examining the relationship between 
adolescent marijuana use and later onset of neuropsychiatric disorders. 

CONFERENCE COVERAGE 

In context of the evolving legal regulations on the medical and recreational use of marijuana, 

there has been an increase in marijuana use and marijuana-related disorders in the US, 

especially among adolescents, where daily use is at a 30-year high among US high school 

seniors.1 Because adolescence represents a period of significant neurodevelopment, the effects 

of marijuana use during adolescence and possible short- and long-term consequences are a 

growing concern. Here we discuss some of the recent scientific data examining the relationship 

between adolescent marijuana use and later onset of neuropsychiatric disorders. 

Converging scientific evidence from preclinical studies, human neuroimaging, and large 

longitudinal studies suggests that adolescent-onset marijuana use, particularly heavy marijuana 

use, is associated with a number of neuropsychiatric sequelae including neurocognitive deficits 

and reductions in IQ, increased risk for psychosis, affective disorders, marijuana and non-

marijuana drug addiction, and lower academic attainment.2 Is a relationship between 

adolescent marijuana use and neuropsychiatric disorders biologically plausible? 

In the human brain, cannabinoid 1 receptors, the receptors which marijuana’s biochemical 

components act on to cause its psychoactive effect, are expressed widely with the highest 

density of receptors found in the striatum, amygdala, hippocampus, hypothalamus, and 

cerebellum-all brain regions that are implicated in marijuana addiction and other 

neuropsychiatric disorders. Neuroimaging studies of adolescent marijuana users have found 

structural and functional differences in some of these brain regions when compared to 

matched controls.3 

Preclinical studies have shown that when rodents are exposed to cannabinoid compounds 

during adolescence, brain and behavioral changes are observed.4 The animals show signs of 

being more anxious and depressed in animal behavioral stress tests compared to non-exposed 
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rodents, and their brains show altered maturation of the prefrontal cortex and subcortical 

structures, as well as altered connections between those structures. The brains of adolescent 

cannabis-exposed rodents also show changes in a number of different neurotransmitters (eg, 

dopamine, glutamate, GABA) and the stress-response system (ie, hypothalamic-pituitary-

adrenal gland [HPA] axis). Interestingly, many of these brain and behavior changes do not 

develop when chronic cannabinoids are administered to older (adult) animals, suggesting an 

age-dependent vulnerability to adverse effects of marijuana which may be specific to 

childhood and adolescence. 

Perhaps the strongest evidence that links adolescent marijuana use to neuropsychiatric 

disorders comes from a series of large longitudinal studies, many of which were done in 

Australia and New Zealand.5,6 These studies have followed children from birth through young 

adulthood (some for up to 30 years) and many have attempted to control for a number of 

cofounding variables, allowing for the isolation of the effects of marijuana on specific 

neuropsychiatric outcomes. 

While these studies have consistently shown a dose-response relationship between adolescent 

marijuana use and increased vulnerability to developing neuropsychiatric disorders, the results 

are less consistent after controlling for confounding variables, such as childhood adversity and 

shared risk genes, suggesting that at least some of the risk may be related to common factors. 

To better answer questions about the impact of marijuana on neurodevelopment, data from 

these large cohort studies have recently been pooled for systematic reviews and integrative 

analyses.5,6Moore and colleagues5 completed a systematic review that includes 35 studies to 

examine if marijuana use was associated with psychotic or affective outcomes (both symptoms 

and disorders), beyond transient intoxication.5 

The researchers found that there was an increased risk for psychotic outcomes in individuals 

who had ever smoked marijuana (1.5 times more likely to develop psychosis) (adjusted odds 

ratio [OR] = 1.41, 95%CI = 1.54-2.84) with a dose-response such that heavy marijuana use and 

earlier age of onset were associated with increased risk. While the data was less consistent for 

affective disorders, there was also association between heavy marijuana use and an increased 

risk for depression (adjusted OR = 1.49, 95%CI = 1.15-1.94). 

An integrative participant-level analysis was recently completed using pooled data from three 

large longitudinal studies which included 3765 subjects.6Silins and colleagues6 looked at the 

maximum frequency of teenage marijuana use (age < 17) and a number of developmental 

outcomes in young adulthood. They found a dose-response relationship between adolescent 

marijuana use and a number of adverse outcomes in young adulthood with the heaviest 

marijuana users (daily use) experiencing the most neuropsychiatric sequelae as young adults. 

After controlling for covariates, adolescent daily marijuana users were 18 times more likely to 

develop a marijuana use disorder (adjusted OR = 17.95, 95%CI = 9.44-34.12); 8 times more 
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likely to use other illicit drugs (adjusted OR = 7.80, 95%CI=4.46-14.63); and 7 times more likely 

to attempt suicide (adjusted OR = 6.83, 95%CI = 2.04-22.90) in young adulthood. They were 

also significantly less likely to graduate high school and achieved lower academic attainment. 

These findings linking adolescent-onset marijuana use to neuropsychiatric outcomes in young 

adulthood, and bridging preclinical, clinical translational, and prospective longitudinal 

methodologies, underscore the need for increased research in this area and the importance of 

psychiatrists to help patients with the following: 

1. educate youths and their parents about the harms of marijuana 

2. screen and provide early treatment to high-risk adolescents 

3. increase advocacy 

4. involve the scientific community in marijuana-related policy decisions 

Dr Hammond will present evidence examining links between cannabis use and mood disorders 
and anxiety disorders at the 25th Annual Meeting and Symposium of the American Academy 
of Addiction Psychiatry, in a symposium titled "What is the Evidence of Harm to Adolescents 
Using Cannabis?" 
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